Summary. The 
INTRODUCTION
The period around the 20th day of the normal menstrual cycle is a critical one after fertilization has taken place, since it is at this time that the blastocyst implants itself in the uterine cavity (Hertig, 1967; Nilsson, 1962; Patten, 1953; Young, 1961) . Electron microscope studies have shown that characteristic cellular structures develop in the endometrium between the 15th and the 25th days, i.e. they appear shortly after ovulation and disappear before the end of the cycle. These structures are found only in the glandular cells, either in the nuclei in the form of corpuscles, or in the cytoplasm in the form of giant mito¬ chondria surrounding dense patches of glycogen (Ancla & Belaisch, 1964; Ancia, de Brux, Musset & Bret, 1967; Clyman, 1963; Gompel, 1964; Nilsson, 1962; Terzakis, 1965) .
It has also been found that these same structures may undergo important morphological modifications during treatment with human chorionic gonado¬ trophin (hcg) . Our observations in a number of cases appeared characteristic enough to undertake a closer study in order to attempt a functional interpreta¬ tion.
METHODS
The endometrial biopsies, performed with the Novak curette, were examined both by light and electron microscopy. In the latter case, the samples were fixed either in osmium tetroxide or in glutaraldehyde buffer phosphate at pH 7-2 and post-fixed in osmium tetroxide and embedded in Epon. The slides were impregnated with uranyl acetate and lead nitrate, and were examined with an RCA-EMU-3 microscope.
Two groups of cases were studied: (1) more than ten control cases, untreated, and (2) nine patients presenting with primary sterility, in whom clinical studies revealed no abnormalities. The patients of the second group, having previously been examined in the luteal phase by sex-hormone assays, were subjected to a hypophysial stimulation-inhibition test (Jayle, 1963a, b) . As soon as the rise in basal body temperature indicated the beginning of the luteal phase, the patients received 3 mg of dexamethasone orally every day for 6 days, and 5000 units of hcg on the 1st, 3rd and 5th days of this treatment. On the 6th day urinary pregnandiol (Pg), pregnantriol (Pgt), oestrogens (03, 01} 02) and the fraction androsterone plus etiocholanolone of the neutral 17-ketosteroids were estimated.
The endometrial biopsy was performed following the second injection, i.e. on the 3rd, 4th or 5th day of the treatment, in order not to hinder the eventual implantation of an ovum.
RESULTS
All the endometria used for this study were, histologically, in the early secretory phase. Under the light microscope, this period is normally characterized by the presence of vacuoles rich in glycogen located in the basal portion of the glandular cells and under the electron microscope, very large mitochondria are seen near or in contact with sizeable patches of glycogen, while rounded corpuscles of canalicular structure appear in the nuclei (PI. 1, Fig. 1 ). In all cases, the development of these structures coincides with the beginning of the luteal (post-ovulatory) phase and the commencement of corpus luteum func¬ tion: this has been corroborated by study of hormonal assays, basal temperature charts, cervical secretions and sometimes by coelioscopy (Ancla & Belaisch, 1964; Ancia et al., 1967; Clyman, 1963 Under the light microscope these endometria showed no notable characteris¬ tic, but the electron-microscope showed marked hyperplasia of the structures mentioned above, in both of them. The nuclear bodies, the diameter of which normally varies from 0-5 to 1 µ, mostly exceeded 1 µ. They were also more complex, being formed by a greater number of tubules which, however, maintained a constant diameter. Although usually they occur singly, here there might be two or even three in a single nucleus (PI. 1, Fig. 2 ), either blended with or distinct from the nucleolar material.
The 'normal' mitochondria of the post-ovulatory phase have an average diameter of 1 -5 to 2-5 µ (as compared with 0-5 and 1 µ in the other phases of the cycle). This enlargement is apparently the expression of a true functional hyperplasia, since it is accompanied by an increase in the number of cristae ; these latter are in regular parallel arrangement, disposed perpendicularly to the long axis of the mitochondrion (PI. 1, Fig. 1 ).
After treatment with hcg, the volume of the mitochondria further increased, generally attaining 2-5 µ and often exceeding 3 µ (PI. 1, Fig. 3 (Jayle, 1963a, b; Palmer, 1963) .
It should be noted, however, that the effect of hcg on the oestrogen secretion is different from that on the secretion of pregnandiol. On this point, Geller (1967) has noted that the level of oestrogen increased with the duration of gonadotrophic stimulation, whereas that of the pregnandiol remained unchanged.
This was confirmed by the observation of Gemzell (1967) , who administered 10,000 i.u. of hcg in one dose to patients who had been treated for 10 days with a standard dose of human hypophysial follicle-stimulating hormone without ovulatory results. The urine of these patients was gathered for a 9-hr period, in three samples taken every 3 hr. It was found that the three oestrogens reached a maximum in the second sample, but that the secretion of pregnandiol was not modified. Urine tested in the same manner in the luteal phase revealed a similar increase in oestrogens at the same moment, with no change in pregnan¬ diol.
In our series of patients, a certain number presented evidence of deficiency of oestrogen production (frequent in cases of sterility). Only two of them had an endometrium abnormally rich in nuclear bodies and in over-developed mito¬ chondria. (Volk & Scarpelli, 1966) .
It is also possible that the endometrial biopsy was taken, by pure chance, at the moment of maximum gonadotrophic stimulation, and that the mitochon¬ drial and nuclear modifications are a reflection of the sudden increase in oestrogenic secretion.
It is difficult to determine which of the latter two hypotheses is the more probable, especially in view of the uncertainty of the exact date of the endome¬ trial sampling. In fact, as our endometrial biopsies were taken before the maximum effect of hypophysial stimulation was reached, the signs they show are probably related to the beginning of the gonadotrophic stimulation. However, it is not altogether certain that there is an absolute parallelism between the results of the hormonal tests and those of the histological study, as the latter preceded the hormonal assays by approximately 2 days.
Morphological evolution of the cellular structures studied
The cellular structures are remarkable because of their decidedly periodic and cyclic evolution (Ancia et al., 1967; Clyman, 1963) , though little is known about the mechanism of this evolution. While glycogen is generally considered to be excreted into the lumen of the glandular tubules at the end of the men¬ strual cycle (Bontke, 1960 Fig. 5 ), mentioned above, may represent a regressive form of the mitochondria, associated with a disintegration of the lipoprotein structure of the cristae and loss of the enzymatic activity (Gansler & Rouiller, 1956 ). These sacs are found in the control patients as well as in the treated women, although they are perhaps more frequent in the latter. This disintegration would result in the formation of a residual sac. In the subsequent stage, the peripheral membrane presumably ruptures, allowing the contents of the sac to become incorporated with the rest of the cytoplasm. It should be noted that these mitochondrial sacs in no way resemble the disintegration bodies observed in certain processes of cellular lysis, particularly in the endometrium during the phase preceding menstrual desquamation (Ancla et al., 1967) .
Metabolic significance
The evidence seems to show that the nuclear bodies represent a particular moment of nucleolar evolution (Ancla & Belaisch, 1964; Clyman, 1963; Terzakis, 1965 (Enders, Enders & Schlafke, 1963; Gompel, 1964 (Green & Perdue, 1966; Laborit, 1965; Parsons, Williams & Chance, 1966; Stoeckenius, 1966 However, it cannot be assumed that these over-developed mitochondria behave normally. It may even be supposed that, because of their hypertrophy, their enzymatic equipment is atypical, adapted to the cellular metabolism peculiar to this moment ; and it might be argued that it is the increased demands on certain types of enzymatic activity which result in hyperplasia of the corresponding cellular structures. In the case of the endometrium, the chainreactions called forth by the hormonal excess seem to be related to the presence of the mitochondrial cristae and, to a certain extent, to that of the membranes of the intranuclear bodies.
